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(54) Video data sending and receiving device 

(57) A video data sending device comprises a 
receiving part for receiving sending requests from termi- 
nals, a sending request selection part for determining 
whether the sending request for video data or not, a 
video data management part for executing sending con- 
trol of the video data in case of the sending request for 
the video data, a video data sending part for returning 
the video data to the terminal corresponding to the send- 
ing request for the video data, a data management part 
for executing sending control of data other than video 
data in case of the sending request for the data and a 
data sending part for returning the data other than video 
data to the terminal. 

A data high-rate returning device comprises a data 
storing part for storing returning data; a receiving part for 
receiving a packet having a sending request from each 
terminal; a header information storing part for storing 
sending-request-packet header information and return- 
ing packet header information; a returning packet prep- 
aration part which obtains the sending-request-packet 
header information from the packet, obtains the returning 
packet header information corresponding to the sending- 
request-packet header information from the header infor- 
mation storing part, obtains returning data from the data 
storing part based on the data part in the packet, and 
prepares a returning packet by the returning packet 
header information and the returning data; and a sending 
part for sending the returning packet to the terminal. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

The present invention relates to a video data send- 
ing device for sending video data through a computer 
network. 

Also, the present invention relates to a communica- w 
tion using a packet composed of a data part and a header 
part, and to a returning procedure in a returning device 
for preparing a return packet for a receiving packet with 
a sending request and returning the return packet, and 
particularly to a data high-rate returning device which is is 
effective where many packets each of which has a send- 
ing request like video data are received from a few send- 
ing sources. 



2. Related Art of the invention 



20 



Heretofore, a data communication through a com- 
puter network has employed mainly a system, which is 
called a server-client system, in which a data sending 
request is sent from a terminal for utilizing data which is 25 
called a client computer to a server computer for storing 
and controlling data, and the server computer sends the 
data at a rate as high as possible to the client computer 
in response to the sending request. At that point, the 
sending request is generally divided into small units to 30 
request data sending so that the client computer does 
not occupy the computer network. In this manner, even 
when one client computer sends a sending request, a 
sending request from another client computer interrupts 
the data returning for the divided sending request and 35 
thus can be processed by the server computer, whereby 
the computer network may be utilized by many client 
computers at the same time. 

However, in such a conventional method of commu- 
nicating data in a computer network, when the number 40 
of client computers requesting sending data at the same 
time increases, the processing of a server computer for 
the sending request from one client computer does not 
become constant, so that it has been difficult to send data 
such as video data which must be sent at a constant rate 45 
at all times. 

Referring to Fig. 4, there is shown therein a typical 
view showing a procedure of sending data in a conven- 
tional computer network. A computer network 400 is con- 
nected with a server computer 401 and client computers so 
402, 403. For example, sending requests a1, a2, a3 for 
requesting to send video data A are sent from the client 
computer 402 to the server computer 401. In response 
to the requests, data A1 , A2, A3 obtained by dividing the 
video data A into small units are sent through the com- 55 
puter network 400 to the client computer 402. At the 
same time as this point, when sending requests b1 , b2, 
b3 for requesting to send video data B are sent from the 
client computer 403 to the server computer 401, the 



sending of data A1. A2, A3 and the sending of data B1, 
B2, B3 from the server computer 401 conflicted each 
other, so that data could not be received at a timing 
expected by the client computer side. 

However, in such a conventional procedure of com- 
municating data, in response to the sending request from 
a client computer, the server computer cannot send data 
at a constant rate, so that data, particularly such as video 
required to be sent to a client computer at a constant rate 
could not be sent at a stable rate. 

As a method of communicating video data on a com- 
puter network, there has been implemented a method of 
loading a communication software for video data com- 
munication on all computers connected to a computer 
network. The method is used to make it possible to send 
video data which is difficult on a conventional computer 
network by using a communication software for video 
data for the sending request from a client computer and 
the data sending from a server computer. 

However, in a method of using a communication 
software for sending video data, the sending of the video 
data could be guaranteed only when respective commu- 
nication softwares are loaded on all computers con- 
nected to a computer network. That is, there have been 
problems that respective communication softwares must 
be loaded on all computers possibly connected to a com- 
puter network, and that these communication softwares 
must be newly loaded on the computer shaving already 
been connected. 

Also, a conventional server-client type data commu- 
nication method has a precondition that even when a cli- 
ent computer sends a data sending request to a server 
computer, the client computer has a possibility of being 
waited for a time to some extent, so that the extra number 
of client computers exceeding that of client computers to 
which the server computer can send data at the same 
time could be added. However, for video data communi- 
cation, in response to the sending request from a client 
computer, data sending cannot be waited, so that only 
the extra number of client computers not exceeding the 
sending ability of the server computer could be added. 

With reference to Fig. 5, a conventional returning 
procedure will be explained. A conventional data return- 
ing device comprises a receiving part 501, a returning 
packet preparation part 502, a sending part 503 and a 
data storing part 504. 

The operation of the data returning device will be 
explained hereinafter. The receiving part 501 receives a 
packet with a sending request and transfers the packet 
to the returning packet preparation part 502. The return- 
ing packet preparation part 502 refers to a header part 
of the packet with a sending request and prepares 
header information for a returning packet. Also, the 
returning packet preparation part 502 refers to informa- 
tion of communication data requested in the data part of 
the packet with a sending request, obtains returning data 
corresponding to the information of the data part from 
the data storing part 504, prepares the data part of the 
returning packet, and combines the header information 
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of the returning packet with the returning data to prepare 
the returning packet. The sending part 503 sends; the 
returning packet prepared by the returning packet prep- 
aration part 502. 

However, in such a conventional data returning 
device, the returning packet preparation part 502 refers 
to the header part of the packet with a sending request 
for the each packet to prepare the header part of a cor- 
responding returning packet, so that even when the 
packets each of which has the same header part are con- 
tinuously received, the returning packet preparation part 
502 must repeat the same processing, and as a result, 
has had a wasteful processing time. Particularly, where 
many packets each of which has a sending request of 
video data are received from a few sending sources, 
there has been a problem that a frequent re-execution of 
the same processing would cause a long redundant 
processing time. 

Objects of the Invention 

The present invention is made in view of such prob- 
lems in a conventional data communication procedure, 
and it is an object of the invention to provide a video data 
sending device which makes it possible to return video 
data even where terminals each of which sends a packet 
with a sending request are increased. 

It is another object of the invention to provide a data 
high-rate returning device which can return data at a high 
rate even where a few sending sources send packets 
each of which has a sending request of many packets. 

To achieve the above objects, the invention provides 
a video data sending device, comprising : a receiving part 
for receiving a sending request sent from each of plural 
terminals to receive either video data or data other than 
video data, the video data being stored in a video data 
storing part, the data other than video data being stored 
in a data storing part; a sending request selection part 
for selectively determining whether the sending request 
received by the receiving part is either the one relating 
to the video data or the one relating to the data other than 
video data; a video data management part which where 
the sending request selectively determined by the send- 
ing request selection part is the one relating to the video 
data, executes sending control of the video data; a video 
data read part for reading the video data from said video 
data storing part according to the sending control of the 
video data; a video data sending part for returning the 
video data read by the video data read part to the termi- 
nal corresponding to the sending request; a data man- 
agement part which where the sending request 
selectively determined by the sending request selection 
part is the one relating to the data other than video data, 
executes sending control of the data; a data read part for 
reading the data other than video data from the data stor- 
ing part according to the sending control of the data; and 
a data sending part for returning the data other than 
video data read by the data read part to the terminal cor- 
responding to the sending request. 



Also, to achieve the above objects, the invention pro- 
vides a data high-rate returning device, comprising: a 
data storing part in which returning data has been stored; 
a receiving part for receiving a packet having a sending 

5 request sent from each of plural terminals connected to 
a network, the packet being composed of a header part 
and a data part; a header information storing part in 
which there have been previously stored plural sets of 
data composed of a set of sending-request-packet 

io header information included in the packet received by the 
receiving part and returning packet header information 
corresponding to the sending-request-packet header 
information; a returning packet preparation part which 
obtains the sending-request-packet header information 

15 from the packet received by the receiving part, obtains 
the returning packet header information corresponding 
to the obtained sending-request-packet header informa- 
tion from the header information storing part, obtains 
returning data from the data storing part on the basis of 

20 the data part included in the packet having the obtained 
sending-request-packet header information, and pre- 
pares at least one returning packet by the obtained 
returning packet header information and the obtained 
returning data; and a sending part for sending at least 

25 the one returning packet prepared by the returning 
packet preparation part to the terminal on the basis of 
the returning packet header information included in the 
prepared returning packet. 

More, to achieve the above objects, the invention 

30 provides a data high-rate returning device, comprising: 
a data storing part in which returning data has been 
stored; a receiving part for receiving a packet having a 
sending request sent from each of plural terminals con- 
nected to a network, the packet being composed of a 

35 header part and a data part; a header information storing 
part in which there have been previously stored plural 
sets of data composed of a set of sending-request- 
packet header information included in the packet 
received by the receiving part and returning packet 

40 header information corresponding to the sending- 
request-packet header information; a returning packet 
preparation part which obtains the sending-request- 
packet header information from the packet received by 
the receiving part, and where the obtained sending- 

45 request-packet header information is different from the 
preceding one, obtains the returning packet header infor- 
mation corresponding to the obtained sending-request- 
packet header information from the header information 
storing part, obtains returning data from the data storing 

so part on the basis of the data part included in the packet 
having the obtained sending-request-packet header 
information, and prepares at least one returning packet 
by the obtained returning packet header information and 
the obtained returning data, and where the obtained 

55 sending-request-packet header information is the same 
as the preceding one. obtains the returning packet 
header information corresponding to the obtained send- 
ing-request-packet header information from the header 
information storing part, obtains returning data from the 
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data storing part on the basis of the data part included 
in the packet having the obtained sending-request- 
packet header information, and prepares at least one 
returning packet by the previously obtained returning 
packet header information and the obtained returning 5 
data; and a sending part for sending at least the one 
returning packet prepared by the returning packet prep- 
aration part to said terminal on the basis of the returning 
packet header information included in the prepared 
returning packet. w 

Further, to achieve the above objects, the invention 
provides a video data sending device, comprising: a 
receiving part for receiving a packet having a sending 
request sent from each of plural terminals connected to 
a network to receive either video data or data other than is 
video data, the packet being composed of a header part 
and a data part, the video data being stored in a video 
data storing part, the data other than video data being 
stored in a data storing part; a sending request selection 
part for selectively determining whether the packet 20 
received by the receiving part is either the one relating 
to the video data or the one relating to the data other than 
video data; a video data management part which where 
the packet selectively determined by the sending request 
selection part is the one relating to the video data, exe- 25 
cutes sending control of the video data; a header infor- 
mation storing part in which there have been previously 
stored plural sets of data composed of a set of sending- 
request-packet header information included in the 
packet received by the receiving part and returning 30 
packet header information corresponding to the sending- 
request-packet header information; a returning packet 
preparation part which obtains the sending-request- 
packet header information from the packet received by 
the receiving part according to the sending control of the 35 
video data, obtains the returning packet header informa- 
tion corresponding to the obtained sending-request- 
packet header information from the header information 
storing part, obtains video data from the video data stor- 
ing part on the basis of the data part included in the 40 
packet having the obtained sending -request-packet 
header information, and prepares at least one returning 
packet by the obtained returning packet header informa- 
tion and the obtained video data; a video data sending 
part for sending at least the one returning packet-pre- 45 
pared by the returning packet preparation part to the ter- 
minal on the basis of the returning packet header 
information included in the prepared returning packet; a 
data management part which where the packet selec- 
tively determined by the sending request selection part so 
is the one relating to the data other than video data, exe- 
cutes sending control of the data; a data read part for 
reading the data other than video data from the data stor- 
ing part according to the sending control of the data; and 
a data sending part which generates at least one packet ss 
on the basis of the data other than video data read by 
the data read part, and returns the generated packet to 
the terminal corresponding to the generated packet. 



Furthermore, to achieve the above objects, the 
invention provides a video data sending device, compris- 
ing: a receiving part for receiving a packet having a send- 
ing request sent from each of plural of terminals 
connected to a network to receive either video data or 
data other than video data, the packet being composed 
of a header part and a data part, the video data being 
stored in a video data storing part, the data other than 
video data stored in a data storing part; a sending 
request selection part for selectively determining 
whether the packet received by the receiving part is 
either the one relating to the video data or the one relat- 
ing to the data other than video data; a video data man- 
agement part which where the packet selectively 
determined by the sending request selection part is the 
one relating to the video data, executes sending control 
of the video data; a header information storing part in 
which there have been previously stored plural sets of 
data composed of a set of sending-request-packet 
header information included in the packet received by the 
receiving part and returning packet header information 
corresponding to the sending-request-packet header 
information; a returning packet preparation part which 
obtains the sending-request-packet header information 
from the packet received by the receiving part according 
to the sending control of the video data, and where the 
obtained sending-request-packet header information is 
different from the preceding one, obtains the returning 
packet header information corresponding to the obtained 
sending-request-packet header information from the 
header information storing part, obtains video data from 
the video data storing part on the basis of the data part 
included in the packet having the obtained sending- 
request-packet header information, and prepares at 
least one returning packet by the obtained returning 
packet header information and the obtained video data, 
and where the obtained sending-request-packet header 
information is the same as the preceding one, obtains 
the returning packet header information corresponding 
to the obtained sending-request-packet header informa- 
tion from the header information storing part, obtains 
video data from the video data storing part on the basis 
of the data part included in the packet having the 
obtained sending-request-packet header information, 
and prepares at least one returning packet by the previ- 
ously obtained returning packet header information and 
the obtained video data; a video data sending part for 
sending at least the one returning packet prepared by 
the returning packet preparation part to the terminal on 
the basis of the returning packet header information 
included in the prepared returning packet; a data man- 
agement part which where the packet selectively deter- 
mined by the sending request selection part is the one 
relating to the data other than video data, executes send- 
ing control of the data; a data read part for reading data 
other than video data from the data storing part accord- 
ing to the sending control by the data management part; 
and a data sending part which generates at least one 
packet on the basis of the data other than video data read 
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by the data read part, and returns the generated packet 
to the terminal corresponding to the generated packet. 

Brief Description of Drawings 

These and other objects, advantages, features, and 
uses will become more apparent as the description pro- 
ceeds, when considered with the accompanying draw- 
ings in which: 

Fig. 1 is a block diagram of a first embodiment in 
connection with a video data sending device of the 
present invention; 

Fig. 2 is a block diagram expressing a state of video 
data sending in the embodiment; 
Fig. 3 is a block diagram of a second embodiment 
in connection with a video data sending device of 
the present invention; 

Fig. 4 is a typical diagram showing a procedure of 
sending data in a conventional computer network; 
Fig. 5 is a block diagram of a conventional data 
returning device; 

Fig. 6 is a block diagram of a first embodiment in 
connection with a data high-rate returning device of 
the present invention; 

Fig. 7 is a block diagram of a second embodiment 
in connection with a data high-rate returning device 
of the present invention; 

Fig. 8 is a chart showing data composed of a set of 

receiving packet header information and sending 

packet header information previously stored in a 

header information storing part 605; 

Fig. 9 is a chart showing an example of data stored 

in a sending-request-packet storing buffer 706; 

Fig. 1 0 is a block diagram of another embodiment in 

connection with a video data sending device with a 

data high-rate returning device; and 

Fig. 11 is a bock diagram of software configuration 

by using CPU 11. 

Detailed Description 

Referring now to Fig. 1, there is shown therein a 
block diagram of a first embodiment in connection with 
a video data sending device of the present invention. The 
video data sending device comprises receiving part 1 00, 
sending request selection part 101. video data manage- 
ment part 102, video data read part 103, video data 
sending part 104, data management part 105. data read 
part 106 and data sending part 107. 

With reference to Fig. 1 , the operation of each part 
of the video data sending device in this embodiment will 
be explained hereinafter. The receiving part 1 00 receives 
a data sending request sent through a computer network 
from a terminal. The sending request selection part 101 
selectively determines whether the data sending request 
from the terminal received at the receiving part 100 is 
either the sending request for the video data managed 
at the video data management part 102 or the sending 
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request for the data managed at the data management 
part 105. 

The video data management part 102 manages all 
video data stored in a recording medium 109, and directs 

5 the video data read part 103 to read video data for the 
data sending request. The video data read part 103 
reads the video data from the recording medium 109 
storing the video data. The video data sending part 104 
returns appropriate video data at a regeneration rate 

w thereof through the computer network to the terminal 
having sent the sending request for the video data. 

On the other hand, the data management part 105 
manages other data excluding the video data, and 
directs the data read part 106 to read the data for the 

is sending request. The data read part 106 reads the data 
from a recording medium 108 storing other data exclud- 
ing the video data. The data sending part 107 returns 
the data excluding video data (or audio video data) 
through the computer network to the terminal. 

20 Fig. 2 is a block diagram expressing a state of video 
data sending in the embodiment. Reference code 300 
designates a server computer including the video data 
sending device of this embodiment; and 301 and 302 
designate client computers connected through a compu- 

25 ter network. With reference to Fig. 2, the sending proce- 
dure of the video data in this embodiment will be 
explained. 

1 . Where sending request of video data is received: 

30 

There will be explained a case where the sending 
request of video data is sent from the client computer 
301 to the server computer 300. The receiving part 100 
of the server computer 300 receives the sending request 

35 of video data and sends it to the sending request selec- 
tion part 101. The sending request selection part 101 
inquires where the data corresponding to the received 
sending request are managed from the video data man- 
agement part 102 and the data management part 105, 

40 and sends the sending request to the managing side. In 
this case, since the sending request is for video data, the 
sending request selection part 101 sends the sending 
request to the video data management part 102. The 
video data management part 102 directs the video data 

45 read part 103 to read the video data corresponding to 
the sending request. The video data read part 103 reads 
the video data from the recording medium 109 having 
stored the video data, and sends it to the video data 
sending part 104. The video data sending part 104 

so returns the received video data toward the client compu- 
ter 301 at a video regeneration rate at which the image 
regeneration at the terminal is in time. 

2. Where sending request of data excluding video data 
55 is received: 

There will be explained a case where the sending 
request of data excluding video data is sent from the cli- 
ent computer 302 to the server computer 300. The 
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receiving part 100 of the server computer 300 receives 
the sending request of data excluding video data and 
sends it to the sending request selection part 101 . The 
sending request selection part 101 inquires where the 
data corresponding to the received sending request are 5 
managed from the video data management part 1 02 and 
the data management part 105, and sends the sending 
request to the managing side. In this case, since the 
sending request is for data other than video data, the 
sending request selection part 101 sends the sending 10 
request to the data management part 105. The data 
management part 105 directs the data read part 106 to 
read the data corresponding to the sending request. The 
data read part 106 reads the data from the recording 
medium 108 having stored the data, and sends it to the >5 
data sending part 1 07. Thedata sending part 1 07 returns 
the data received from the data read part 1 06 toward the 
client computer 302 without delaying the sending of the 
video data from the video data sending part 1 04 sent 
according to the sending request of video data from 20 
another terminal. 

3. Where sending requests of data other than video data 
and video data are received from a plurality of client com- 
puters: 25 

There will be explained a case where the server 
computer 300 receives the sending request of video data 
from the client computer 301, and at the same time, 
receives the sending request of data other than video 30 
data from the client computer 302. In this case, the server 
computer 300 performs the processing of the sending 
request of video data according to the sending procedure 
explained in the above-mentioned case 1 , and in parallel 
to the processing, performs the processing of the send- 35 
ing request of data other than video data according to 
the sending procedure explained in the above-men- 
tioned case 2. That is, the server computer 300 returns 
appropriate video data to the client computer 301, and 
in parallel to the processing, returns appropriate data 40 
other than video data to the client computer 302, 

4. Where sending requests of video data are received 
from a plurality of client computers: 

45 

There will be explained a case where the server 
computer 300 receives the sending request of video data 
from the client computer 301, and at the same time, 
receives the sending request of video data from the client 
computer 302. In this case, video data sending part 104 so 
receives the sending requests of client computer 301 
and client computer 302 from video data read part 103 
at the same time. 

In this case, when the total of regeneration rates 
required for the video data sent to the two client comput- ss 
ers is smaller than the maximum data sending rate of the 
computer network, the video data can be sent without 
disturbing the regeneration rate of video. 



Referring to Fig. 3, there is shown therein a block 
diagram of a second embodiment in connection with a 
video data sending device of the present invention. A dif- 
ference between this embodiment and the first embodi- 
ment is that this embodiment has plural sets of video data 
read part and video data sending part. TTie video data 
sending device of this embodiment comprises receiving 
part 100, sending request selection part 101 , video data 
management part 102, sending request distribution part 
1 10, video data read part 103a, video data sending part 
104a, video data read part 103b, video data sending part 
104b, data management part 105, data read part 106 
and data sending part 1 07. 

With reference to Fig. 3, the sending procedure of 
the video data in this embodiment will be explained here- 
inafter. The receiving part 100 receives the sending 
request of video data and sends it to the sending request 
selection part 101. The sending request selection part 
101 inquires where the data corresponding to the 
received sending request are managed from the video 
data management part 102 and the data management 
part 1 05, and sends the sending request to the managing 
side. In this case, since the sending request is for video 
data, the sending request selection part 101 sends the 
sending request to the video data management part 1 02. 
The video data management part 1 02 sends the sending 
request to the sending request distribution part 110. The 
sending request distribution part 110 distributes the 
sending request from a recording medium (109a or 
109b) having stored the video data corresponding to the 
sending request to video data read part (103a or 103b) 
for reading video data. 

For example, if the video data corresponding to the 
sending request has been stored in the recording 
medium 109a from which the video data read part 103a 
reads data, the sending request distribution part 1 1 0 will 
send the sending request to the video data read part 
103a and directs the video data read part 103a to read 
the data corresponding to the sending request. The 
video data read part 103a reads the video data from the 
recording medium 109a having stored the video data, 
and sends the data to the video data sending part 104a. 
The video data sending part 104a returns the received 
video data to a terminal at a regeneration rate of the 
video. 

Similarly, if the video data corresponding to the 
sending request has been stored in the recording 
medium 109b from which the video data read part 103b 
reads data, the sending request distribution part 1 1 0 will 
send the sending request to the video data read part 
103b and directs the video data read part 103b to read 
the data corresponding to the sending request. The 
video data read part 103b reads the video data from the 
recording medium 1 09b having stored the video data, 
and sends the data to the video data sending part 104b. 
The video data sending part 104b returns the received 
video data to a terminal at a regeneration rate of the 
video. 
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As apparent from the above-mentioned the sending 
procedure, the video data sending device of the present 
invention has an effect that the sending request of data 
other than video data and the sending request of video 
data can be parallel processed without being affected 5 
with each other. 

Also, the video data sending device of the present 
invention has an effect that the sending request of video 
data from a plurality of terminals can be parallel proc- 
essed. 10 

Also, according to the video data sending device of 
the present invention including plural sets of video data 
read part and video data sending part, the ability to send 
video data can be easily extended. This allows the 
number of video data capable of being sent at the same 15 
time to be easily increased, and the number of terminals 
capable of sending data at the same time to be easily 
extended. 

Although in the above-mentioned embodiments, the 
video data sending device is configured on the basis of 20 
the block diagram shown in Fig. 1, Fig.2 or Fig. 3, the 
device is not always to limited to the diagram, and the 
video data sending device of the present invention may 
be configured on the basis of the block diagram shown 
in Fig. 1 1 , and the components of the video data sending 25 
device may be configured in software by the use of the 
hardware and the program executing the processing of 
the sending procedure explained in the above-men- 
tioned execution modes. That is, the hardware of the 
video data sending device may be configured by a CPU 30 
1 1 executing arithmetic processing and the like, a mem- 
ory 12 which is a buffer or a work area, an auxiliary mem- 
ory 13 for storing data such as image, voice and 
character, a network l/F 14 executing sending/receiving 
of data, and an internal bus 1 5 in which the data among 35 
the memory 1 2, the auxiliary memory 1 3 and the network 
l/F 14 flow. 

Also, although each of the above-mentioned embod- 
iments has a configuration in which a recording medium 
is provided for each data read part, without being limited 40 
to the configuration, a configuration may be employed in 
which one recording medium is divided for each area to 
store respective data. 

Also, although in the above-mentioned second 
embodiment, an example having two sets of video read 45 
part and video sending part has been explained, two sets 
or more of video read part and video sending part may 
of course be employed. 

With reference to Fig. 6, a first embodiment in con- 
nection with a data high-rate returning device of the so 
present invention will be explained. A data high-rate 
returning device 600 comprises a receiving part 601, a 
returning packet preparation part 602, a sending part 
603, a data storing part 604 and a header information 
storing part 605. 55 

Assume, however, that the compute network of this 
embodiment is the Ethernet. Also, assume that the 
number of sending sources each of which sends a send- 
ing request is five, and that the header information stor- 
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ing part 605 has been previously stored with a set of 
sending-request-packet header information (header 
information of a packet with a sending request) and 
returning packet header information (header information 
of a returning packet) as shown in Fig. 8. Further, 
assume that the sending-request-packet header infor- 
mation and the returning packet header information are 
composed of a sending source Ethernet address, a 
sending destination Ethernet address and a protocol ID. 

With reference to Fig. 6 and Fig. 8, the operation of 
this embodiment will be explained hereinafter. The 
receiving part 601 receives a packet with a sending 
request and transfers it to the returning packet prepara- 
tion part 602. The returning packet preparation part 602 
obtains sending-request-packet header information from 
the header part of the packet with a sending request. 

Now, assume that the returning packet preparation 
part 602 obtains, for example, a sending-request-packet 
header 3. The returning packet preparation part 602 
refers to the header information storing part 605 on the 
basis of the sending-request-packet header 3, whereby 
the returning packet preparation part 602 obtains a 
returning packet header 3 as returning packet header 
information corresponding to the sending-request- 
packet header 3. 

Also, the returning packet preparation part 602 
refers to information of returning data requested in the 
data part of the packet with a sending request, obtains 
the returning data corresponding to the information of the 
data part of the packet from the data storing part 604, 
and combines the returning data with the returning 
packet header 3 to prepare the returning packet. The 
sending part 603 returns the returning packet prepared 
by the returning packet preparation part 602 to an appro- 
priate destination. 

In such a case, the number of destinations of the 
returning packets is five, so that the capacity of the 
header information storing part 605 requires a small one. 

With reference to Fig. 7, a second embodiment in 
connection with a data high-rate returning device of the 
present invention will be explained. A data high-rate 
returning device 700 comprises a receiving part 601, a 
returning packet preparation part 702. a sending part 
603, a data storing part 604, a header information storing 
part 605 and a sending-request-packet storing buffer 
706. 

Assume, however, that the computer network of this 
embodiment is the Ethernet. Also, assume that the 
number of sending sources each of which sends a send- 
ing request is five, and that the header information stor- 
ing part 605 has been previously stored with a set of 
sending-request-packet header information and return- 
ing packet header information as shown in Fig. 8. Fur- 
ther, assume that the sending-request-packet header 
information and the receiving packet header information 
are composed of a sending source Ethernet address, a 
sending destination Ethernet address and a protocol ID. 
Further, assume that the number of sending-request- 
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packets stored in the sending-request-packet storing 
buffer 706 has been previously set at ten. 

With reference to Fig. 7. Fig. 8 and Fig. 9, the oper- 
ation of this embodiment will be explained hereinafter. 
The receiving part 601 receives packets each of which s 
has a sending request and stores them up to ten in the 
sending-request-packet storing buffer 706 in the order of 
being received. 

Now, assume that, for example, the header parts of 
the ten packets have been stored in the sending-request- w 
packet storing buffer 706 in the following order: a send- 
ing-request-packet header 5, a sending-request-packet 
header 2, a sending-request-packet header 4, a send- 
ing-request-packet header 4, a sending-request-packet 
header 2, a sending-request-packet header 4, a send- 15 
ing-request-packet header 5, a sending-request-packet 
header 5, a sending-request-packet header 2, and fol- 
lowed by a sending-request-packet header 5. These ten 
packets are sorted by the header part. In this case, the 
sending-request-packet headers after being sorted 20 
become the following order: the sending-request-packet 
header 2, the sending-request-packet header 2, the 
sending-request-packet header 2, the sending-request- 
packet header 4, the sending-request-packet header 4, 
the sending-request-packet header 4, the sending- 25 
request-packet header 5, the sending-request-packet 
header 5, the sending-request-packet header 5, and fol- 
lowed by the sending-request-packet header 5. Respec- 
tive sending-request-packets taken out after being 
sorted are taken as a sending-request-packet 1 ', a send- 30 

ing-request-packet 2', a sending-request-packet 3' a 

sending-request-packet 10'. In this case the sending- 
request-packet Visa sending-request-packet having the 
sending-request-packet header 2 which has been 
received earliest among those having the sending- 35 
request-packet header 2. 

The ten sending-request-packets having been 
sorted by the sending-request-packet storing buffer 706 
are transferred to the returning packet preparation part 
702 in the order of being sorted. There turning packet 40 
preparation part 702 obtains the sending-request-packet 
header 2 as the sending-request-packet header informa- 
tion from the header part of the sending-request-packet 
1\ The returning packet preparation part 702 refers to 
the header information storing part 605, and obtains the 45 
returning packet header 2 as the sending-request-packet 
header information corresponding to the sending- 
request-packet header 2. 

Also, the returning packet preparation part 702 
refers to the data part of the sending-request-packet 1 \ so 
obtains the returning data corresponding to the informa- 
tion of the data part of the sending-request-packet V 
from the data storing part 604, and combines the return- 
ing data with the returning packet header 2 to prepare 
the returning packet. The sending part 603 returns the 55 
returning packet prepared by the returning packet prep- 
aration part 702 to the appropriate destination. 

Then, the returning packet preparation part 702 
receives the sending-request-packet 2* having the same 



sending-request-packet header 2. Then, the returning 
packet preparation part 702 refers to the header infor- 
mation storing part 605. In this case, since the same 
information is referred, the operation becomes higher in 
rate than a case where a different sending-request- 
packet header, for example, 4 is referred. Thereafter, the 
returning packet preparation part 702 prepares the 
returning data in a similar manner to the above-men- 
tioned operation. 

Further, the returning packet preparation part 702 
receives the sending-request-packet 3' having the same 
sending-request-packet header 2. Also, in this case, as 
with the above-mentioned operation, the returning data 
is prepared by a high-rate operation. 

Further, the returning packet preparation part 702 
receives the sending-request-packet 4' having the same 
sending-request-packet header 4. In this case, since a 
different sending-request-packet header is referred, the 
returning data is prepared by obtaining the returning 
packet header 4 as with the above-mentioned operation. 

Thereafter, in a similar manner, the returning packet 
preparation part 702 executes the processing on the 
remaining six packets after being sorted. 

As apparent from the above-mentioned procedure, 
the data high-rate returning device of the present inven- 
tion has an effect that the providing of the header infor- 
mation storing part allows the processing of preparing 
the header part of the returning packet to become higher 
in rate. As a result, it becomes possible to shorten the 
amount of time between packet receiving and returning 
packet sending. Particularly, where a few sending 
sources send packets each of which has a sending 
request of many packets, a small-scale header informa- 
tion storing part can execute the processing. As a result, 
only a small-scale modification to a conventional config- 
uration allows a high-rate returning procedure. 

Also, according to the data high-rate returning 
device of the present invention including a receiving 
packet storing buffer, the amount of time between send- 
ing-request-packet receiving and returning packet send- 
ing can be efficiently shortened. Particularly, where a few 
sending sources send packets each of which has a send- 
ing request of many packets, a small-scale receiving 
packet storing buffer can execute the processing. As a 
result, only a small-scale modification to a conventional 
configuration allows a high-rate returning procedure. 

Although in the above-mentioned embodiments, the 
data high-rate returning device is configured on the basis 
of the block diagram shown in Fig. 6 or Fig. 7, the device 
is not always to limited to the diagram, and the data high- 
rate returning device of the present invention may be 
configured on the basis of the block diagram shown in 
Fig. 1 1 , and some of the components of the data high- 
rate returning device may be configured in software by 
the use of the hardware and the program executing the 
processing of the sending procedure explained in the 
above-mentioned execution modes. That is, the hard- 
ware of the data high-rate returning device may be con- 
figured by a CPU 11 executing arithmetic processing and 
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the like, a memory 1 2 which is a buffer or a work area, 
an auxiliary memory 13 for storing data such as image, 
voice and character, a network l/F 14 executing send- 
ing/receiving of data, and an internal bus 15 in which the 
data among the memory 12, the auxiliary memory 13 5 
and the network l/F 14 flow. 

Also, although in the above-mentioned embodi- 
ments, the returning packet preparation part 602 or 702 
refers to the header information storing part 605 even 
when the header of the transferred sending-request- 10 
packet is the same, the procedure is not always to limited 
to it, and the returning packet preparation part 602 or 702 
may not refer to the header information storing part 605 
when the header of the sending-request-packet is the 
same, . and may utilize the content of the returning packet 15 
header, as is, corresponding to the previously processed 
sending-request-packet header to prepare the returning 
packet. 

Referring to Fig. 10, there is shown therein a block 
diagram of a first embodiment in connection with a video 20 
data sending device of the present invention with a data 
high-rate returning device of the present invention. The 
video data sending device comprises receiving part 100. 
sending request selection part 101, video data manage- 
ment part 102, returning packet preparation part 1003, 25 
video data sending part 1 04, data management part 1 05, 
data read part 1 06, data sending part 1 07 and header 
information storing part 1005. 

Assume, however, that the compute network of this 
embodiment is the Ethernet. Also, assume that the 30 
number of sending sources each of which sends a send- 
ing request is five, and that the header information stor- 
ing part 1005 has been previously stored with a set of 
sending-request-packet header information (header 
information of a packet with a sending request) and 35 
returning packet header information (header information 
of a returning packet) as shown in Fig. 8. Further, 
assume that the sending-request-packet header infor- 
mation and the returning packet header information are 
composed of a sending source Ethernet address, a 40 
sending destination Ethernet address and a protocol ID. 

With reference to Fig. 10, the operation of each part 
of the video data sending device in this embodiment will 
be explained hereinafter. The receiving part 1 00 receives 
a packet with a sending request sent through a computer 45 
network from a terminal. The sending request selection 
part 101 selectively determines whether the sending 
request from the terminal received at the receiving part 
1 00 is either the sending request for the video data man- 
aged at the video data management part 102 or the so 
sending request for the data managed at the data man- 
agement part 105. 

The video data management part 102 manages all 
video data stored in a recording medium 109, and sends 
the packet with a sending request to the returning packet 55 
preparation part 1002. 

The returning packet preparation part 1002 exe- 
cutes the same operation as the returning packet prep- 
aration part 602 of Fig. 6 executes. The returning packet 
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preparation part 1002 obtains sending-request-packet 
header information from the header, part of the packet 
with a sending request. Now, assume that the returning 
packet preparation part 1002 obtains, for example, a 
sending-request-packet header 3. The returning packet 
preparation part 1002 refers to the header information 
storing part 1005 on the basis of the sending-request- 
packet header 3, whereby the returning packet prepara- 
tion part 1002 obtains a returning packet header 3 as 
returning packet header information corresponding to 
the sending-request-packet header 3. Also, the returning 
packet preparation part 1002 refers to information of 
returning data requested in the data part of the packet 
with a sending request, obtains the returning data corre- 
sponding to the information of the data part of the packet 
from the recording medium 107, and combines the 
returning data with the returning packet header 3 to pre- 
pare the returning packet. 

The video data sending part 104 returns the return- 
ing packet prepared by the returning packet preparation 
part 1002 at a regeneration rate thereof through the com- 
puter network to the terminal having sent the sending 
request for the video data. 

On the other hand, the data management part 105 
manages other data excluding the video data, and 
directs the data read part 106 to read the data for the 
sending request. The data read part 106 obtains the 
returning data corresponding to the information of the 
data part of the packet from the recording medium 108, 
and combines the returning data with the returning 
packet header to prepare the returning packet. The data 
sending part 107 returns the returning packet excluding 
video data (or audio video data) through the computer 
network to the terminal. 

Although in the embodiments, the block of 1 06 is the 
data read part which is the same as the data read part 
of Fig. 1 , the block is not always to limited to it, and the 
block may be the returning packet preparation part with 
header information storing part as the returning packet 
preparation part 1002 with the header information stor- 
ing part 1005. 

Claims 

1 . A video data sending device, comprising: 

a receiving part for receiving a sending 
request sent from each of plural terminals to receive 
either video data or data other than video data, the 
video data being stored in a video data storing part, 
the data other than video data being stored in a data 
storing part; 

a sending request selection part for selec- 
tively determining whether the sending request 
received by said receiving part is either the one relat- 
ing to the video data or the one relating to the data 
other than video data; 

a video data management part which where 
the sending request selectively determined by said 
sending request selection part is the one relating to 
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the video data, executes sending control of the video 
data; 

a video data read part for reading the video 
data from said video data storing part according to 
the sending control of the video data; 5 

a video data sending part for returning the 
video data read by said video data read part to said 
terminal corresponding to the sending request; 

a data management part which where the 
sending request selectively determined by said 10 
sending request selection part is the one relating to 
the data other than video data, executes sending 
control of the data; 

a data read part for reading she data other 
than video data from said data storing part according 1S 
to the sending control of the data; and 

a data sending part for returning the data 
other than video data read by said data read part to 
said terminal corresponding to the sending request. 

20 

2. A video data sending device according to claim 1 , 
wherein; 

there are plural sets of said video data read 
part and said video data sending part; and 

a sending request distribution part provides 25 
the sending control by said video data management 
part for said video data read part and/or said video 
data sending part belonging to any set of the plural 
sets. 

30 

3. A data high-rate returning device, comprising: 

a data storing part in which returning data has 
been stored; 

a receiving part for receiving a packet having 
a sending request sent from each of plural terminals 35 
connected to a network, the packet being composed 
of a header part and a data part; 

a header information storing part in which 
there have been previously stored plural sets of data 
composed of a set of sending-request-packet 40 
header information included in the packet received 
by said receiving part and returning packet header 
information corresponding to the sending-request- 
packet header information; 

a returning packet preparation part which 45 
obtains the sending-request-packet header informa- 
tion from the packet received by said receiving part, 
obtains the returning packet header information cor- 
responding to the obtained sending-request-packet 
header information from said header information so 
storing part, obtains returning data from said data 
storing part on the basis of the data part included in 
the packet having the obtained sending-request- 
packet header information, and prepares at least 
one returning packet by the obtained returning ss 
packet header information and the obtained return- 
ing data; and 

a sending part for sending at least the one 
returning packet prepared by said returning packet 



preparation part to said terminal on the basis of the 
returning packet header information included in the 
prepared returning packet. 

4. A data high-rate returning device according to claim 
3, wherein: 

a sending-request-packet storing buffer 
stores a plurality of packets received by said receiv- 
ing part, and sorts the packets by respective header 
parts; and 

said returning packet preparation part 
obtains the sending-request-packet header informa- 
tion for each of the packets transferred according to 
the sorted order from said sending-request-packet 
storing buffer, and executes the succeeding 
processing. 

5. A data high-rate returning device, comprising: 

a data storing part in which returning data has 
been stored; 

a receiving part for receiving a packet having 
a sending request sent from each of plural terminals 
connected to a network, the packet being composed 
of a header part and a data part; 

a header information storing part in which 
there have been previously stored plural sets of data 
composed of a set of sending-request-packet 
header information included in the packet received 
by said receiving part and returning packet header 
information corresponding to the sending-request- 
packet header information; 

a returning packet preparation part which 
obtains the sending-request-packet header informa- 
tion from the packet received by said receiving part, 
and 

where the obtained sending-request-packet 
header information is different from the preceding 
one, obtains the returning packet header information 
corresponding to the obtained sending-request- 
packet header information from said header infor- 
mation storing part, obtains returning data from said 
data storing part on the basis of the data part 
included in the packet having the obtained sending- 
request-packet header information, and prepares at 
least one returning packet by the obtained returning 
packet header information and the obtained return- 
ing data, and 

where the obtained sending-request-packet 
header information is the same as the preceding 
one, obtains the returning packet header information 
corresponding to the obtained sending-request- 
packet header information from said header infor- 
mation storing part, obtains returning data from said 
data storing part on the basis of the data part 
included in the packet having the obtained sending- 
request-packet header information, and prepares at 
least one returning packet by the previously 
obtained returning packet header information and 
the obtained returning data; and 
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a sending part for sending at least the one 
returning packet prepared by said returning packet 
preparation part to said terminal on the basis of the 
returning packet header information included in the 
prepared returning packet. 5 

A data high-rate returning device according to claim 
5, wherein: 

a sending-request-packet storing buffer 
stores a plurality of packets received by said receiv- 10 
ing part, and sorts the packets by respective header 
parts; and 

said returning packet preparation part 
obtains the sending-request-packet header informa- 
tion for each of the packets transferred according to is 
the sorted order from said sending-request-packet 
storing buffer, and executes the succeeding 
processing. 

A video data sending device, comprising: 20 

a receiving part for receiving a packet having 
a sending request sent from each of plural terminals 
connected to a network to receive either video data 
or data other than video data, the packet being com- 
posed of a header part and a data part, the video 25 
data being stored in a video data storing part, the 
data other than video data being stored in a data 
storing part; 

a sending request selection part for selec- 
tively determining whether the packet received by so 
said receiving part is either the one relating to the 
video data or the one relating to the data other than 
video data; 

a video data management part which where 
the packet selectively determined by said sending 35 
request selection part is the one relating to the video 
data, executes sending control of the video data; 

a header information storing part in which 
there have been previously stored plural sets of data 
composed of a set of sending-request-packet 40 
header information included in the packet received 
by said receiving part and returning packet header 
information corresponding to the sending-request- 
packet header information; 

a returning packet preparation part which 45 
obtains the sending-request-packet header informa- 
tion from the packet received by said receiving part 
according to the sending control of the video data, 
obtains the returning packet header information cor- 
responding to the obtained sending-request-packet so 
header information from said header information 
storing part, obtains video data from said video data 
storing part on the basis of the data part included in 
the packet having the obtained sending-request- 
packet header information, and prepares at least 55 
one returning packet by the obtained returning 
packet header information and the obtained video 
data; 

a video data sending part for sending at least 



the one returning packet prepared by said returning 
packet preparation part to said terminal on the basis 
of the returning packet header information included 
in the prepared returning packet; 

a data management part which where the 
packet selectively determined by said sending 
request selection part is the one relating to the data 
other than video data, executes sending control of 
the data; 

a data read part for reading the data other 
than video data from said data storing part according 
to the sending control of the data; and 

a data sending part which generates at least 
one packet on the basis of the data other than video 
data read by said data read part, and returns the 
generated packet to said terminal corresponding to 
the generated packet. 

8. A video data sending device according to claim 7, 
wherein: 

there are plural sets of said returning packet 
preparation part and said video data sending part; 
and 

a sending request distribution part provides 
the sending control by said video data management 
part for said returning packet preparation part and/or 
said video data sending part belonging to any set of 
the plural sets. 

9. A video data sending device according to claim 7, 
wherein: 

a sending-request-packet storing buffer 
stores a plurality of packets received by said receiv- 
ing part, and sorts the packets by respective header 
parts; and 

said returning packet preparation part 
obtains the sending-request-packet header informa- 
tion for each of the packets transferred according to 
the sorted order from said sending-request-packet 
storing buffer, and executes the succeeding 
processing. 

10. A video data sending device according to claim 8, 
wherein: 

a sending-request-packet storing buffer 
stores a plurality of packets received by said receiv- 
ing part, and sorts the packets by respective header 
parts; and 

said returning packet preparation part 
obtains the sending-request-packet header informa- 
tion for each of the packets transferred according to 
the sorted order from said sending-request-packet 
storing buffer, and executes the succeeding 
processing. 

11. A video data sending device, comprising: 

a receiving part for receiving a packet having 
a sending request sent from each of plural of termi- 
nals connected to a network to receive either video 
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data or data other than video data, the packet being 
composed of a header part and a data part, the 
video data being stored in a video data storing part, 
the data other than video data stored in a data stor- 
ing part; 5 

a sending request selection part for selec- 
tively determining whether the packet received by 
said receiving part is either the one relating to the 
video data or the one relating to the data other than 
video data; 10 

a video data management part which where 
the packet selectively determined by said sending 
request selection part is the one relating to the video 
data, executes sending control of the video data; 

a header information storing part in which 15 
there have been previously stored plural sets of data 
composed of a set of sending -request-packet 
header information included in the packet received 
by said receiving part and returning packet header 
information corresponding to the sending-request- 2 o 
packet header information; 

a returning packet preparation part which 
obtains the sending-request-packet header informa- 
tion from the packet received by said receiving part 
according to the sending control of the video data, 25 
and 

where the obtained sending-request-packet 
header information is different from the preceding 
one, obtains the returning packet header information 
corresponding to the obtained sending-request- 30 
packet header information from said header infor- 
mation storing part, obtains video data from said 
video data storing part on the basis of the data part 
included in the packet having the obtained seeding- 
request-packet header information, and prepares at 35 
least one returning packet by the obtained returning 
packet header information and the obtained video 
data, and 

where the obtained sending-request-packet 
header information is the same as the preceding 40 
one, obtains the returning packet header information 
corresponding to the obtained sending-request- 
packet header information from said header infor- 
mation storing part, obtains video data from said 
video data storing part on the basis of the data part 45 
included in the packet having the obtained sending- 
request-packet header information, and prepares at 
least one returning packet by the previously 
obtained returning packet header information and 
the obtained video data; 50 

a video data sending part for sending at least 
the one returning packet prepared by said returning 
packet preparation part to said terminal on the basis 
of the returning packet header information included 
in the prepared returning packet; 55 

a data management part which where the 
packet selectively determined by said sending 
request selection part is the one relating to the data 
other than video data, executes sending control of 



the data; 

a data read part for reading data other than 
video data from said data storing part according to 
the sending control by said data management part; 
and 

a data sending part which generates at least 
one packet on the basis of the data other than video 
data read by said data read part, and returns the 
generated packet to said terminal corresponding to 
the generated packet. 

12. A video data sending device according to claim 1 1 , 
wherein: 

there are plural sets of said returning packet 
preparation part and said video data sending part; 
and 

a sending request distribution part provides 
the sending control by said video data management 
part for said returning packet preparation part and/or 
said video data sending part belonging to any set of 
the plural sets. 

1 3. A video data sending device according to claim 1 1 , 
wherein: 

a sending-request-packet storing buffer 
stores a plurality of packets received by said receiv- 
ing part, and sorts the packets by respective header 
parts; and 

said returning packet preparation part 
obtains the sending-request-packet header informa- 
tion for each of the packets transferred according to 
the sorted order from said sending-request-packet 
storing buffer, and executes the succeeding 
processing. 

14. A video data sending device according to claim 12, 
wherein: 

a sending-request-packet storing buffer 
stores a plurality of packets received by said receiv- 
ing part, and sorts the packets by respective header 
parts; and 

said returning packet preparation part 
obtains the sending-request-packet header informa- 
tion for each of the packets transferred according to 
the sorted order from said sending-request-packet 
storing buffer, and executes the succeeding 
processing. 
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